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0 A procesa for preparing hypotonic or Isotonic beverages. 



0 A process for preparing a beverage suitable as a 
thirst-quencher after physical exertion, having an 
isotonic or hypotonic composition, which is capable 
of compensating for losses of energy and elec- 
trolyte, wherein isotonic or hypotonic solutions of 
^cartwhydrates and, if desired, flavorir>gs, vitamins 
^and other conventiooaJ ingrecfients are added to per- 
COmeate obtained by ultrafiltration or neutral milk or 
Swhey. 
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a process for preparing hypotonic or isotonic beverages 



This invendon relates to a t>evera9e suitable as 
a ihirsi-quencher after physical exertion, e.g. in 
practising sports, having an isotonic or hypotonic 
composition, which both supplies energy and com- 
pensates for losses of electrolytes. Physical exer- 
tion entails much energy consumption within a 
short period of time, which results in that, on the 
one hand, lirst the physical reserves of carbohy- 
drate and then the reserves of fat are drawn on. 
but. on the other hand, a surplus of heat is pro- 
duced which the body tries to get nd ol by per- 
spiration so that both fluid and salts are lost. There- 
lore, especially sporting people are in need of a 
beverage which rapidly makes good the resulting 
deficiencies in a suitable and pleasant manner. It is 
known that the ingredients of such a beverage can 
be very favourably and rapidly absorbed from the 
gastrointestinal trackt if the beverage has an os- 
motic value which Is maximally as high as that of 
the blood and other body fluids. 

Fluids having an osmotic value equal to that of 
blood are called isotonic fluids: fluids having a 
tower osmotic value are called hypotonic fluids. 
Because the absorption of water from a more 
strongly concentrated hypertonic solution in the 
gastrointestinal trackt woukl mean that the fluid 
becomes more and more concentrated according 
as more water is absorbed, drinking such a hyper- 
tonic beverage is no solution to the thirst problem. 
Therefore, a thirst-quenching beverage should pref- 
erably be isotonic or a little but not too strongly 
hypotonic. The point is that drinking highly diluted 
beverages or water alone gives little energy, if any. 
nor a compensatkjn for the salts lost. Taking in 
separate by salt pills compensating for the loss of 
salt and glucose tablets for new energy, coml>ined 
with drinking water, mostfy leads to a lack of bal- 
ance which can be avoided by uniting all the re- 
quired materials in one beverage. 

Dutch patent 156603 discloses the preparation 
of isotonic beverages from water. f^aCt. NaHaPOt. 
KHjPOi. KCt. IsiaHCOi. glucose and flavorings. 

In addition to dtric acids and lemon flavor, the 
flavorings used also comprise caidum cyclamate. 
The above salts are dissolved in water in measured 
amounts with the sugars and flavorings. 

Dutch patent applicatioo 7610539 discloses 
similar beverages wtuch, however, are r^t isotonic 
but hypotonic with an osmolarity of 80 to 200 
mOsm. The normal value of blood is at about 300 
mOsm. Dry mixtures of a number of salts, sugars, 
acids, flavoring and coloring are dissolved before 
use in a $uitat>le anxxint ol water. 

US patent 4312858 tfsdoses beverages having 
a comparable osmotic value from a mixture of salts 



and cartx)hydr3:es. in which, however, lew Tcn- 
osaccharides. if any. but di- and higher oligc sac- 
charides, such as maltodextrins. are added as en- 
ergy suppliers. 

5 European patent 0044116 ciscloses isc;cr.ic 

beverages which ui addition to electrolytes. «iater 
and er»ergy also have to compensate for dericen- 
cies of protein by adding whey-protein concerc3:e. 
Here a part of the salt in the beverage is sail frcm 

ro milk which is ustjslly contained as a natural r^e- 
dient in a whey-protein composition mostly rsccv- 
ered by ultra-filtration, but common salt is aiso 
added. 

European patent application EP 0223540 cis- 

IS closes isotonic l>everages which mainly h?*« to 
supply energy arsd for this reason only contain 
monosaccharides and oligosaccharides, acd. 
flavorir^gs and water, without minerals. 

Dutch patent application 8702S47 mentions :r.at 

20 the waste fluid obtained when electrodiaJytcaily 
desaitir>g whey products coM be used after acci- 
ftcation to prepare isotonic beverages. As a result 
of the selective effect of the m^mt^anes used in 
electrodialysts. the salt balance naturally ptBsert in 

25 milk products is generally disturbed. ConsequersTy. 
and ovring to the fact that in general mineral sails 
are added to the waste fluid in the desalting pro- 
cess, the elecirc<]ialytic process gives a ess 
favourably tasting Squid as compared with the per- 

30 meate obtained frcm milk or whey during utafil- 
tration. Moreover, such an electrodialytically cc- 
tained product is not isotonic, ^rce the concenra- 
tion thereof is acjusted to a value which is as 
favourable as possible lor the desalting process. 

3S The use as a beverage of the permeate cc- 

tained when recovering whey-protein concensrses 
from whey or mSc by means of ultra-filtraticn is 
disclosed in German patent 2924242. According a 
this pub&cation a concentrate of milk sugar cc- 

40 tained by reverse osmosis is t^en added \o :^e 
beverage. The obfects of this irtverition are esce- 
ctally of an economical character, because wass cf 
little value, the ultra/lltration permeate, is thus 7r> 
cessed into a beverage. The author of this Gerr.an 

4$ patent has failed to see that a special type cf 
isotonic beverage can thus be obtained. TT^e zdn 
is that milk is naLraJly isotonic with t>lood so rat 
when taking in miSc as a food product young peo- 
ple and mammals have as few problems an 

so osmotic character as mothers have when prodcjcrg 
rniUc 

Cocsequentty. milk is a natml isotonic tev- 
erage anC since r. the membrar^e process of "J- 
trafiltra£>on only ncr-csmotic active, high^molecoar 
substar>c8s. such as proteins as well as fats src 
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calcium S3IIS. aie rempveo from the milk, ultra- 
filtration permeate also has me same osmotic value 
as blood. 

However, the concentration of milk sugar by 
means of reverse osmosis nullifies this special ef- s 
feet. The beverages from German patent 292^242 
enriched with milk sugar are thefefore rK>t isotonic 
but hypertonic. The same applies to the spray 
Orted beverages on the basis of skim milk perme- 
ate, strawberry concentrate and sugar which are to ro 
be dissolved m water at a concentration of 15% 
solids, as described by EL-Shibiny et al in Zeitsch- 
nft f. Lebensm. Forsch. u. Unters. 181 (1985) 223- 
225. At such a solids concentration the osmilarity is 
substantially above that of the blood and other is 
body fluids. Consequently, they are hardly suitable 
as thirst-quenchers after heavy physical exertion if 
the body also rapidly needs energy and salt. This 
applies the more so as the beverage only contains 
milk sugar as a carbohydrate, since milk sugar as ?o 
such cannot be absorbed through the intestinal wall 
and. moreover, neither in the mouth nor in the 
stomach can milk sugar be separated into the 
better absorbable sugars glucose and galactose, in 
fact, this only occurs in the intestinal trackt and 25 
slowly at that, and with a non-r>egligible percentage 
of the adults it even occurs rarely, if ever. 

As an isotonic beverage milk or whey ultraflt* 
tration permeate without additions therefore sup- 
plies no directly available energy, but it does sup* oo 
ply water and salts in a physio>togically excellently 
balanced ratio. 

ft has now been found possible to avoid all the 
above drawbacks of known beverages designed as 
thirst-quenchers in sports and in other situations in 3S 
which a rapidly absorbable amount of energy, elec- 
trolytes and water is required, by adding isotonic or 
hypotonic solutions of carbohydrates and. if de- 
sired., flavorings, vitamins and other known ingre- 
dients to the permeate obtained in the uitraftltration 40 
of neutral milk or whey. Preferably, the carbohy- 
drates must be of a type that can be rapidly 
absorbed, such as glucose and fructose, or of a 
type that is decomposed in the gastrointestinal 
trackt to form such rapidly absorbable sugars, un* 45 
der the influence of digestive enzymes. 

As far as suet) carbohydrates consist of glu- 
cose polymers, such as maltose, maltothose and 
maitodextrins, obtained by starch hydrolysis, glu- 
cose can be rapidly formed therefrom by pankreas so 
amylase. 

Because the beverage Is not hypotonic, it rap- 
idly passes through the stomach and the carbohy 
drate separatkx) and sugar absorption to the blood 
also proceeds rapidly and efftdentty. 55 

But if the same osmotic value would be main- 
tained in a t>ever^ containing only glucose as a 
carbohydrate, the beverage coukS contain much 



less energy Der iiter. The po*m is that tr« .-rioiecu- 
lar weight is cecsr^e of tl>e osmotic •^ije and 
since in case of rr.aJtose. maiioiriose etc rat mo- 
lecular weight is higner by alnr^st respecr.eiy 2.1/ 
4 etc. times than wiD glucose, a beverage contain- 
ing those higher glucose polymers can aiss contain 
2. 3. 4 or more smes more energy thar a pure 
glucose beverage at a specifk: osmotic vaue. 

For this reason saccharose, loo. can :« adced 
to the beverage as an energy carrier, but. even so. 
as an isotonic solution saccharose alw?/s gives 
less energy than ma.^odextrins. 

Euopean pater.i application EP 025-t-i7 dis- 
closes the use of glucose polymers onv having 
large chain lengths in powders to be used for the 
preparation of medicated beverages. 

A drawback thereof is that no direcT/ absor- 
bable sugar is contained in the beverage so that 
the beverage is not suitable for maintaring the 
direct energy recurement during sporting achieve- 
ments. Moreover, the product has the remarkable 
drawt>ack that no isctonic beverage can :e made 
therefrom, unless the consumer has a weighing 
device or measurir^ system available for measur- 
ing the correct amounts of powder and water. In 
addition, the product tacks tne advantage of the 
special salt balance naturally present in mik. 

As far as polymeric carbohydrates do .net taste 
sweetly enough, this defidency can be ccmpen- 
sated by processing into the beverage a $»eet&ner 
of a coTTventional type. e.g.. saccharin, iraumatin. 
stevioside or the peptide sweeterters sues as the 
substance marketed under the name of ascartame. 
Since such a sweetener is many times r^veeter 
than e.g. saccharose, only a rranor propcrtion of 
additional water is recuired in the beverage do bring 
the beverage to the required osmotic value again. 

Fruit flavors and ether flavorings can be added 
to the t>everage to irtcrease its afiraction. As far as 
acids are used tor ihis purpose, it must d course 
be taken into accour:t that such an add nhjences 
the electrolyte balance ar)d the osmotic lalue of 
the beverage. 

Thus, for instance, medicinal hydrbthbic add 
or phosphoric add can be used to reduce tie pH 
of the beverage, tut :his does charge the :=ments 
of chloride and phosphate tons, respecivefy. 
Char\ges In the Association of. e^., the prcsphate 
ions by changing the pH lead to changes in the 
osmotic value o( the beverage which nust of 
course be coroctBd to maintain csmolanty. 

It has been Sound, however, that such -ninerai 
adds. &ke the saA rncxiures used in oWer '^sctcnic 
beverages, give tM beverage an artif>cst taste, 
rather defined as 'pharmacist's taste", ^nness 
and Koops have d esc n'b ed in Nedertands Uelk en 
Zuivel Tijdschrifl 18 (1962) 1S3-164 how n make 
an imitation of rnac-uid'afiltrata torn a mssj-e of 
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.norganic sans and citrates. Sufprismgiy. beverages 
according to the mgention on the basis of natural 
milk Of whey permeate in whicn the salt is present 
in a naturally balanced manner m the form of the 
different lons from milk do not show such an olf- 
iiavor. possibly because the combination with the 
other milk ingredients, sucn as milk sugar, vitamins 
or oiher low-molecular ingredients present m minor 
proportions acts favorably on the flavor impression. 
For this reason there may preferably also be se- 
lected a natural food grade acid for acidifying bev* 
erages according to the invention. 

This has the additional advantage that in that 
case such an acid may also contribute to the 
directly available energy content of the beverage. 
In the first place, lacttc acid may be considered for 
this purpose. Instead of lactic acid, an acid having 
a slightly higher molecular weight which is aborbed 
m the intestine only after separation may also be 
used. Citric acid has a higher molecular weight 
than lactic acid, but also gluconic acid or higher 
analogous acids, e.g.. lactobionic acid, can be pro* 
cessed into the beverages according to the inven- 
tion as energy-supplying acids. 

The beverages according to the invention differ 
Irom known isotonic beverages by the fact that 
they show an appreciably higher potassiurrvsodium 
ratio. 

Conventional products are those containing 
much sodium and little potassium, e.g., twice as 
much sodium as potassium ions. Most probably, 
the reason for this ratio is to be sought in the 
conception that on perspiration the body especially 
loses sodium salts and that, consequently, espe- 
cially that ion is to be supplemented in a thirst* 
quencher for sporting people. 

But what happens in case of heavy physical 
exertion is of course more than that the athlete only 
perspires. It is known that in the muscles of ath- 
letes potassium plays an important part and that in 
case of heavy exertion espedaily potassium ions 
are released from the cells. The earlier mentioned 
muscle spasm in case of too heavy sports exertion 
entails abnormal losses of potassium ions. It is 
therefore useful indeed to adjust the balance of 
minerals in a sports beverage in such a manner 
that it corresponds to the normal balance in body 
nuids, such as blood, and to select it as it naturally 
is in milk, the most natural t)everage for mammals. 

It has been found that this natural t^alance of 
salts in a beverage accortfing to the invention may 
lead to a surprisingly favorable effect on the flavor. 
The use of potassium salts instead of sodium salts 
for isotonic beverages in general has the drawback 
that instead of the known salt flavor given by a 
sodium salt as common salt potassium ions have a 
bitter off-flavor. In beveiages according to the in- 
vention such an unpleasant flavor is not recogniz- 



ably present, because it may t)6 assumed that ir.e 
natural balance of the va/ious mineral ingredients -r* 
milk IS experienced as pleasant by the organs cf 
taste. 

5 The use of a separation technique, such- as 

ultrafiltration, in which the salt balance as occurring 
in milk is not disturbed, enables the recovery from 
milk of a raw material for isotonic or hypotonic 
beverages, which, on tre one hand, has the advarv- 

10 tage of showing an ideal composition of mineral 
ingredients, but. on the other hand, also has the 
advantage that no ccmplicated mixture of salts 
needs to be measured ar>d dissolved. Considered 
by itself, the process of recovering and purilyir^ 

f$ the retevani salts in a mixture, as krvown e.g.. from 
the publication in IMederlands Melk en Zuiveltifd- 
schrift 16 11962) 153-164 by Jenness and Koops. is 
expensive and laboncus but. subsequently, it is 
necessary for alt those separate salts to measure 

20 and dissolve the desired amounts. 

Minor amounts of unknown contaminations in 
one or more of those salts may give the mixture 
the earlier mentioned "pharmacist's flavor". But the 
use of uitrafiitrate of milk or whey avoids all these 

2$ drawt>acks and also provides a solution for an 
economically justifiable use. of sue* uftra*fittration 
permeates released as a by-product in che prepara- 
tion of milk- pKOtein concentrates or whey protein 
concentrates. Milk actually contains only a few per- 

00 cents of protein and whey even less, so that from a 
quantitative point of view the permeate ts the main 
product in the ultrafiltration. And although in gen- 
eral the protein product is the most important and 
most expensive ingre^ent of the milk or the whey 

2$ from an economic point of view, a suitable ec- 
onomically .ustifiable processing of the permeate is 
necessary for a justifiable use of ultrafiltration. 

If desired, protein ingredients may also be ad- 
ded to the beverage. In case of heavy physicaJ 

40 exertion a r>on-negligtble decomposition of body 
protein may occur, wtiich is preferably to bo com- 
pensated as soon as possible. For this purpose, as 
disclosed in EP 0044118, a soluble protein, such 
as whey protein, may be selected or the nitrogen 

45 compounds may bo added as amino aods. 

In the former case there is the advantage that 
the highmoiecular protetfi has no signrficant effect 
on the osmotic value of the beverage, but at the 
same time the digestive system reqiires some 

so time before such a protein is sufftderttty decom- 
posed to be absorbat)te. The free amir^o acids can 
be absorbed rather rapidly but have a relatively 
high osmotic contribution. 

It is known that peptides of two to three amino 

S5 acid residues are generaily beter resorted by the 
intestine than free amino acids so that the nitrogen 
compounds are prefer^b^y added as small peptides 
to beverages of the type in question. 

4 
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In this respect me use ol the sweetener aspar- 
tame has a special function because tt influences 
the flavor and the protein value of the beverage at 
ihe same lime. But as far as peptides wuh impor- 
tant amino acid residues give an unfavorable, e.g.. s 
bitter off-flavor, it is better to sefect such mixtures 
thereof that the molecutar weight is optimal both 
with respect to the osmotic contnbution and with 
respect to Havor. 

Since milk ultrafiltrate naturally shows a bright to 
yellow color due to the presence of riboflavme 
(vitamin 82). it »s not sinctly necessary to add a 
colormg agent to the beverage. But if desired, in 
order to give the consumer a specific flavor im- 
pression, other colors may also be given to the is 
beverage or the riboflavine color may t>e removed 
in a manner known per se. 

In the preparation of a beverage according to 
the inventian the starting substance is preferably 
milk, either pasteurized or raw. with the cream 20 
being removed or not, but preferably non-soured, 
since otherwise a pH-change causes calcium phos- 
phates from the undissolved micella/ form to be' 
converted into dissolved form, which results in that 
the originally isotonic state is disturbed. Further- ?3 
more, sweet whey can be the starting material, 
provided it has the same ion composition as milk. 

A permeate is separated from this milk or whey 
by means of ultrafiltration through semi-permeabie 
membranes in an otherwise well-known manner. 30 

The raw maieriaJ is then circulated along one 
side ol a semi-permeable membrane applying ex- 
cess ptessure. In general, the membrane is ex- 
cellently permeable to water and to the low-molec- 
ular substances dissolved in milk, but colloidally js 
dispersed proteins, micefles of protein and min- 
erals or fat gtobules are not passed. The per- 
maeate is therefore a solution having substantially 
the same composition as milk but being deficient in 
protein, fat and cak:ium phosphate. Ionic salts, lac- do 
tose. vitamins, tow-molecular nitrogen compounds 
etc. occur in relation to the water in the permeates 
in the same ratios as in miSc. 

But it is also quite possible to use a somewhat 
more selective separating membrane which allows <5 
complete passage of the salts. In addition to water, 
but an appreciably more difficult passage of a 
substance having the molecular d»n>ensions of a 
lactose molecuie. Such membranes show an ap- 
preciable retention of the lactose, as a result of $0 
which the permeate is less rich in lactose than the 
aqueous phase in milk. Consequently, in such a 
case the osmotic value of the permeate is some- 
what kjvw than that of mtk. 

When use is made of a membrane completely " ss 
Impermeable to lactose and salts, reference Is in 
general no longer made to ultrafiltration but to 
reverse osmosis. If the 6quid is subjected to a 



higher pressure than the osmotic pressure apply »rc 
ro milk, pure water can be separated from the rr.j.^. 
but such a process is hardly useful for the prepara- 
tion of beverages according to the invention. 

it IS possible, however, to utilize the concen- 
trate of such a reverse osmosis for application r-. 
combination with the invention. If the ultra fi lira tier, 
permeate is concentrated differently, this also leacs 
to products that become oversaturated with lactose 
in an appropriate temperature treatntent This lac- 
tose can be crystallized out so that tnus. loo. rre 
ratio between lactose and milk salts is changec 
With the thus desuga/ized ultrafiltration permea» 
concentrate as a base material beverages accorc- 
ing to the invention can be prepared by adding sr» 
appropriate amount of water. It is possible to pro- 
cess in such a t)everage more directly absorbable 
carbohydrate than when the starting meaterial is a 
non-desugarized permeate. 

The permeate obtamed by means of ultrafil- 
tration is a clear liquid. Because bacteria are too 
smalt to pass through the pores of the membrar^e. 
an ultrafiltration permeate is in general free from 
microorganisms causing spoilage. If this can be 
done asepticaJly. there is obtained, after admixing 
the further ir^gredients. a beverage which will rxx 
soon spoil. On the other hand, apart from the 
somewhat more sensitive vitamins, the be^erege 
contains no ingredients that are damaged by pas- 
teurization. Therefore, it is also possible without a 
laborious aseptic treatment to give the beverage a 
pasteurization treatment either before or after pack- 
aging. The sugars used in a beverage according to 
the invention may be both saccharose and fruc- 
tose, glucose and mixtjrss thereof, but these low- 
molecular sugars make a relatively high osmotic 
contribution in relation to the amount of energy 
they supply. The same appCes to the sugar mixture 
obtained when the lactose present in the permeate 
is enzymeticaily separated into galactose and glu- 
cose and water is added to restore the isotonic 
condition. 

Therefore, use is preferably made d a starch 
hydrolysate having a relatively kjw DE value, which 
DE has the meaning of dextrose equivaJefit i.e. the 
ratio between the apparent amount of deadrose (or 
glucose) calculated from the reducing power of the 
product and the amount cf dextrose which wouU 
t:e formed in case of complete hydrofyszs of the 
product Thus a product having a DE vBSue of 25 
aoproximately has a molecular weight which is four 
times as high as that of pure dextrose, as a result 
cf which only about or^e free reducing group is 
present per four dextrose units so that the osmotic 
value is about 1/4 part of the osmotic va^ which 
an equally lar9e amount cf dextrose wouid show in 
solution, but the energy content is s;^:5tantially 
equal. 
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Since, novvevef. the moiecuia/ ^eighi of sucn a 
starch fiydrolysate is an average number lor tne 
total mixture ol mono-, di-. In-, tetra- and higher 
polymers ot dextrose the real condition is de- 
scribed with such a OE value only approximately. 
Such a mixture may therefore have a sweet taste if 
It still contains residuai glucose the dextrose mon- 
omer), but it is also possible that only higher poly- 
mers having linie sweet taste, if any, occur in such 
a product having a OE value of 25. As an ingre- 
dient m a beverage according to the invention such 
a starch hydrolysate contributes little to a sweet 
taste, hence it is desired in such a case to add a 
suitable sweetener. 

In fact, (he lactose present In the ultra filtration 
permeate also has only a slight sweet taste. In 
such a case there is preferably selected either a 
sweetener having a specific nutritive value, such as 
the peptide-sweetener aspartame, or a substance 
making in the beverage a slight contribution to the 
osmolarily in relabon to its sweet taste. 

However, the contribution of a sugar to the total 
flavor impression of a (Koduct like the invented 
thirst-quenching beverages is not only that of a 
sweet taste, because the feel in the mouth, the 
viscosity, the degree of sfiminess and the impres- 
sion rather indicated by the term "body* also de- 
pend on the amount and type of the sugars present 
in the beverage. When the amount of lactose and 
the maJtodextrins are suitably balanced, surpris- 
ingly good effects. on this "body" can be obtained 
in the beverages in question, without a too thick or 
climy impression given by the beverage owing to 
the presence of high-molecular sugars. There is a 
very favorable combination of energy-supplying su- 
gars in the invented beverages, tMcause the dex- 
trose is directly absorbable, the maltose and higher 
polymers are made available immediately there- 
after when the digestive enzymes also release glu- 
cose therefrom and then the enzymes in the intes- 
tinal epithelium wilt be able to separate the lactose 
much more slowly. 

As far as adds, flavorings, vitamins, protein 
ingredients etc. are further prtxessed into the bev- 
erage, these and the processed amount of perme- 
ate are made into a mixture with so much water 
that the whole has no higher osmotic value than 
about 300 mOsm. and preferably tower. After mix- 
ing and, if required, filtering or otherwise removing 
undesired turbidities, either the beveraQe can be 
first pasteurized in a ttvough-fk>w pasteurizer and 
then appropriately packaged as asepticaily as pos- 
sible or the packaged beverage can be appropriate 
pasteurized in the package. * 

If desired, the beverage may also be carbon- 
ized by enriching it wHh cartjon dioxide. In that 
case the package must be sufficiently gas-tight to 
enables storage of the beverage for an adequate 



period of arr.e. e.g. a glass bonie -y v/.m 
products reces-TTg a more meCicaJ Appnzincr, cirt- 
er mett>ods cf pacicaQing may of course aiso c-s 
chosen, as xrcs^ conventional in liquid enteral cno 
5 feeds etc. The fact is that in specific cases the 
requiremens cf sn operated paueni may si.Tjifa/ 
to those of an snieie immediately after a sccmog 
top performance. 

As far as aJowed by legal orescnpDcns. rev- 
'0 erages accorcrg to the ingenticn may be enrc.^ed 
with vitamins, that matter, the beverage always 
naturally conians a certain amount of nbcflavine. 
vitamin B2. but T.e content thereof, of the ether 3 
vitamins and d vitamin C can be inaeased to 
fS enable the cons;;mer's body to have the digesson 
of the other ingredients of the beverage proceed as 
properiy as possble. 

It has also teen found that the beverages ac- 
cording to the if^gention are not only cocsuma^le 
20 as a cool or cocied refreshment but that ^>ey are 
also quite suita:^ for being served hoL tn a cold 
environment. e.g.. in winter sports events, it has 
t>een found that the inventive beverages also re- 
main very paJa33le if the beverage is ccnswr.ed 
25 near body temperature. In hot condition, too. as is 
usual with tea. die beverago^ according to the 
invention car be served if the flavor type ccmes up 
to the consumer's expectations. 

Thus, for instance, in a hot beverage a scur 
30 taste can soon t<e stressed too stror^ly. bet as far 
as such known ^blems are taken into ccnsider- 
ation. the physactogically baiarx:6d flavor cf 7\e 
invented beverages is an aspect which also at r^xh 
higher temperaHxes leads to unexpected uses. 
35 Both in t»verages for cool corrsumption and in 

hot beverages there may be selected a flavor type 
having caffeine processed therein. The stirr.uiasrg, 
fatigue relieving effect of caffeine in coffee, tea a.'^ 
cola beverages b of course kr>own, but in general 
40 the composition of those beverages is net su:h 
that the ingretferjts meet the requiremertts cf a 
sporter after having turned in a top performance. 

In combination with a beverage having the de- 
sired osmotic value which, in addition, succoes 
^ energy adapted & the requiremerfts of tf>e spcrter. 
the best use can be made of the stimulating effect 
of ca/fetne. As 8 self-evident to a skilled wcrxer. 
the beverages acrording to the irYvention can also 
be prepared by ^ssolving a mixture of dry ir^e- 
50 dients in an apcropriate amount of waler. !t is 
necessary in the case to dry either the utraSl- 
iration permeate sr a mixture thereof wrri srer 
components, sucn a maftodextrins, and to rrn r« 
dry raw materiais. so that the industrial user or re 
55 consiimer can cSssolve the beverage at his oscre- 
tion by adding the required amount of waier. 

The invention is elucidated ty thV^^fsucwir^ 
example. 
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To preoare a protein conceniraie. skimmeo 
miflc was subjected \o urtrafiJtranon by means oi a 
DOS plant wth membranes having a separating i 
capacity at a molecular weigftt of 2CXXX). 

This permeate was made »nto a beverage by 
adding to 600 g perrr^eaie 50 g maitodextnn (22-2-1 
OE). 4 g dextrose. 3 g citrK acid and 3-^3 g water. 
The maitodextnn and tne dextrose were dissolved ■? 
in me water, after whtcn tfte mixture was adjusted 
to pH 3.8 witft ciUic acKJ. By adding the sweetener 
aspartame and an aixma mixture conventional in 
the preparation of soft drinks of the so-called "up- 
drtnk' type, the procuct was flavored, after sedi- 
ment and turbidity caused by sealing and filuaiion 
had been removed aaoss a polishing filter. 

By means of a dextrose solution the osmotic 
value was readjusted, until the product had a freez- 
ing point of -0.540 - -0.015' C. The beverage was x 
heated in a through-ftow pasteurizer to 78 C for i 
minute and then cooled to 20 'C. after which the 
pasteurized was asepticaJly paclcaged in a carton of 
a conventional type. 

Similarly, beverages were made which had 25 
been brought to the desired degree of sweetness 
by means of saccharine. The type of aroma was 
also varied by adding peppermint aroma, cola ar- 
oma and various fruit flavors. 

The resulting beverage was consumed by peo 30 
pie taking part in various types of sport, such as 
athletics and footracing, after which the consumers 
were requested to report on their findings. It was 
remari^able in this connection that tne beverage 
gave a pleasant flavor impression which was not 
experienced as bitter m spite of the high potassium 
content. 

Moreover, the beverage gave remarkably few 
reactions as to side effects, such as a full sensation 
in the stomach or an excessive secretion of saliva 
or mucus. 
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Claims 

1 . A process for preparing a beverage suitable 
as a thirst-querxrhef after physicaJ exertion, having 
an isotonic or hypotonic composition, which is ca- 
pable of compensating for k)sses of energy and 
electrofyte. characterized in that isotonic or hypo- so 
tonic solutions of cartehydrates an6. if desired, 
flavorings, vitamirw and other converrtional ingre- 
dients are added to perrDeate obtatr^ed by ultrafil- 
tration or neutral miOc or wtiey. 

2. A process acconSng to claim 1. character- ss 
ized in that the cartohydrste employed is a mal- 
lodextHn product prepared by hydrofysis of starch. 

3. A process accortfng to claim 1. character- 



'zeo m irat the cs-'^ny crate emG»cyec .s a sti::.-. 
hycroiysate having a CE value of iS :o 25. 

4 A process accorcing to ciaim cnarscrsr- 
ized tn mat the caochyorate employee is rcr a 
maitodextnn produc and a sugar selected frc?^. r.e 
group of saccharose. Jructose. glucose or mur..'5s 
thereof. 

5. A process acccrCing lo cJaim i. charscr^- 
ized «n that the flavcrmg selecied *s an arsfcai 
sweeter>er. 

6. A process according to claim i. character- 
ized «n that the sweetener employed »s a oipeccce 
sweetener. 

7. A process acccrdng to ctaim t. character- 
ized in that the flavonng added is one or .Tcra 
organic acids. 

8. A process according lo claim ). character- 
ized in that the starDng material is a perrr«a:e 
obtained by ultrafitoatjon of non-soured whole rr-ik. 
semi- skimmed mik or skim milk or from non-sccr- 
ed cheese whey or rennet casein whey. 

9. A process according to claim l. charactsr- 
ized in that the sorting matenaJ is a hypctcnc 
permeate of milk or whey obtair<ed by ultrafiltrascn 
through membranes having a selective retention tor 
lactose molecules. 

10. A process according to daim 1, characsr- 
ized in that the permeate obtained by uttrafiltrarscn 
of milk or whey Is impoverished of lactose 3y 
concentrating ar>d cooling until crystallization of 
lactose, alter which tne amount of water refw^^d 
during concentrai>cr» is again a:^ed to the te/* 
erage. 

11 . A process according to ciaim 1 , characsr- 
ized in that proteir^s, peptides or amino acids are 
also added to the beverage. 

12. A process according to ciaim 1. characsr- 
ized in tttat the mixed beverage is subjected r a 
preservir^g heat treament and "the beverage is ^t 
into a hermetically dosed package. 

13. An isotonic or hypotonic beverage obtain- 
able by using the process according to clairns 1- 
1^ 
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